The paper explores links between business environment and firm efficiency in Democratic Republic of Congo (DRC). It builds on 105 firms from the World Bank Enterprise Survey which are observed over 2006-2010, that is the year the first democratic government was installed and five years later, at the end of the political term. The findings of the paper show that, five years after conflict in DRC, firms' efficiency rises from 0.0707 to 0.0742 over a scale spanning from 0 to 1. The mean-comparison test indicates that firm's efficiency in DRC was not significantly improved five years after democratic election 2010. Over the same period, the Hostility Business Environment Index (HBEI) rises from 0.4914 to 0.5765. The essential source of that variation was the deterioration of Business and government relationship. The weight in the index was 28.28% in 2006 against 57.09% in 2010. Using Tobit regression, the study reveals a positive link between hostility business environment and firm efficiency. Quantile Regression outputs show that only firms able to pay the highest bribes, and thus, the most efficient profit from those disorders. This counter intuitive result may find an explanation for the corruption practices used by businesspeople to overcome environment constraint and inefficient barriers.
Introduction
Recent research on the performance of firms across African countries points out the important role of the business environment, such as infrastructure and services constraints, sales and supplies practices, competition regulation, land and permits getting, crime, finance and labor force access, relationship between business and government, etc (Kinda, 2010; Asiedu and Freeman, 2009; Eifert et al., 2008; Fosu et al., 2001) . Although prior research has identified several empirical regularities, it is based on different countries without identifying fixed effects due to the specificity of each country or a set of them. Due to differences in political stability, endowment in natural resources, institutional roles and existing business constraints, a large heterogeneity may be observed among African countries. Thus, clarifying on specific realities of each country could provide more interesting information useful to investors.
Globally, empirical research on developing economies provides two broad views on how investment climate and business environment determine firm efficiency. According to the first view, basic infrastructures and institutional constraints are presented as main obstacles to business efficiency. In this optic, Kinda (2010) shows that constraints related to investment climate hamper Foreign Direct Investment (FDI). Using firm-level data across 77 developing countries, Kinda (2010) found that physical infrastructure problems, financing constraints, and institutional problems discourage FDI. Comparing different sectors of activity and Sub-Saharan Africa to others developing countries, the study also highlights that exporter foreign firms are more constrained in their activity by physical infrastructure hurdles and the lack of skilled workers compared to firms supplying the domestic market. Firms from countries coping with civil war or violent protests are more constrained compared to others. In such countries, policies designed to attract FDI should pay particular attention to infrastructure (physical and financial) and institutions. The second group of studies underlines the strong and ambiguous effect of corruption on firms' performance (Asiedu and Freeman, 2009; Mahagaonkar, 2008; Dal Bó and Rossi, 2007;  The case of DR Congo appears very interesting on several regards. Since 1993 this country has gone through long episodes of political turmoil which seriously undermined all its institutions as well as their capacity of acting effectively in addition to billions of lives that they have claimed. From 2003 to early 2006, after the peace agreement between the government and different rebel's movements, the country experienced a political transition which resulted in mid-2006 in the organization of the first general and democratic elections. Since then, the Congolese authorities are rehabilitating and putting in place several institutions with the objective of improving the business climate of the country. However, so far little is known on the effectiveness of the different reforms that have been implemented. For instance, a recent study (Kaufmann et al., 2009 ) using Worldwide Governance Indicators (WGI), covering 212 countries and territories and measuring 6 dimensions of governance between 1996 and 2008 indicate that the DRC governance score in regulatory quality (Note 3), was -1.43 in 2008 against -2.43 in 1998. In spite of being a significant improvement in regulatory quality aspects, the latter governance score lies in a negative margin. Moreover, though providing interesting outcomes, the above study need needs to be complemented by a clear focus on other aspects of the business environment.
The predominant, although not exclusive, view of corruption is that it is damaging to economic performance as both a tax on productivity and a market distortion. It has shown that corruption has a negative and significant impact on growth, investment, capital flows, innovation, entrepreneurship performance (Mauro, 1995; Brunetti and Weder, 2003, Doh and Teegen, 2003) and competition (Emerson, 2006) . Our focus in this paper is on one of the most pervasive channels through which corruption is known to work, namely the costs of doing business. As stated above, there exist several studies evaluating the impact of investment climate and business environment on firm's performance. Most of them show that the deterioration of business environment has a negative and significant effect on firms' performance. However, to our knowledge, the impact of investment climate and business environment on firms' efficiency in a post-conflict environment has not been yet clarified.
Thus, the present study aims at verifying the following assumption in Democratic Republic of Congo (DRC) context: -H 1 : the deterioration of business environment has a negative and significant effect on firms' performance; -H 2 : even if it appears as a rational behavior in a constrained environment, corruption has a negative and significant effect on firms' performance.
The contribution of this paper is thus threefold. First, the study pays attention on how investment climate and business environment were improved in a post-conflict setting. Secondly, firms' efficiency is measured and compared over 2006 and 2010 (period of the first political term after conflicts) through a robust methodology allowing to aggregate different dimensions of governance indicators based on principal component analysis. Finally, for both periods, interaction between variation of the hostility business environment and firms' efficiency is evaluated.
Research Design

Efficiency Measurement
This paper uses Data Envelopment Analysis (DEA), a non-parametric approach, to estimate a production function in order to assess efficiency in firms. Since DEA was first introduced by Charnes, Cooper, and Rhodes in 1978, the simple yet powerful method has been vastly developed and used to assess the relative efficiencies of a decision making unit (DMU). The popularity of DEA is due to its ability to measure relative efficiencies of multiple input and multiple-output DMUs without prior weights on the inputs and outputs. To date, DEA is still widely researched and is being applied as internal/external benchmarking tools in many areas and domains. Such as in banking industry (Camanho and Dyson, 2005) , information technology and information system (Azadeh, et al., 2009) , education (Agasisti and Pérez-Esparrells, 2010) , airline (Yu and Chen, 2009), computer industry (Chen and Iqbal Ali, 2004) , power plant (Cook and Zhu, 2007) , sport (Cooper et al., 2009) , stock market (Deetz et al., 2009) , government (Wang et al. 2009 ), supply chain (Wong and Wong, 2007) , and many more. Readers should be noted that the coverage of this paper is not meant to be complete as the volume of literature is immense. Readers who are interested in a thorough discussion on the various topics of DEA are advised to refer to a thorough literature review on DEA by Cook and Seiford (Cook and Seiford, 2009 ) and Kuah, Wong, and Behrouzi (2010) .
In this study, DEA is used to assess the relative efficiency of the firms and explores the contribution of inputs and outputs to technical efficiency by utilizing the efficiency decomposition. Each firm is treated as a DMU. As implied in Cooper et al. (2001) , the number of carriers should be at least triple the number of inputs and outputs considered. Here the data set consists of four-inputs and two-output and the number of companies is 105, which is more than three times larger the combined inputs and outputs. All variables used in efficiency measurement (inputs and outputs) are taken from the World Bank Enterprise Surveys data base. The description of input and output variables are:
Input Variables
(1) Amount of total annual cost of labor including wages, salaries, bonuses, social security payments in local currency;
(2) Amount of total annual cost of raw materials and intermediate goods used in production in local current;
(3) Amount of total annual costs of fuel and electricity in local current;
(4) Amount of other cost of production not included above (annual depreciation costs, etc.) in local current.
Output Variables
(1) Amount of total annual sales in local current;
(2) Increase (decrease) in permanent full-time workers on tree last years. This variable is measured by the difference between the number of full-time employees in 2010 and the number of full-time employees in the establishment three fiscal years ago.
DEA measures the relative efficiency of organizations (firms in our case) and can handle multiple inputs and outputs. Relative efficiency is defined as the ratio of weighted output to weighted input. By comparing n organizations with outputs denoted by , 1, … , and inputs denoted by , 1, … , , the efficiency of an organization 0 1, … , can be computed as a solution to linear program:
1, … , ; 1, … , .
1
The weights and are non-negative. The constraint requires that the weights do not allow the efficiency of a firm to exceed one. The efficiency score, , ranges from zero to one; if a receives a score of unity it www.ccsenet.org/ijbm
International Journal of Business and Management Vol. 8, No. 10; will be considered relatively efficient. Therefore, each firm will choose weights so as to maximize internal-efficiency, given the constraints. Carriers are deemed efficient if they lie on the outer envelope, otherwise they are deemed inefficient. Equation (1) is often referred to as the Charnes, Cooper, and Rhodes (CCR) model (Charnes et al., 1978) and assumes that the production function exhibits constant returns to scale (CRS). ( , ) is the set of most favorable weights for an airline to maximize the ratio scale; is the optimal weight for an input item and its size is an indicator of how highly the item is evaluated. Similarly, does the same for the output item. In addition, if we examine each item in the virtual input
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We can reference the value of each to understand the relative importance of items. The same holds for where the gives a measure of the relative contribution of to the overall value of .
After having evaluated firms' efficiency, the mean-comparison test will be used to explain the difference in outcome between firms' efficiency observed in the two wives (2006 and 2010) . The same test will permit us to evaluate the difference in firms' efficiency due to corruption practices through the two wives of samples.
Hostility Business Environment Index Computation
Hostility business environment is reflected in the social, political and economic markets and in infrastructural resources (Specht, 1993) . Edelstein (1992) mentions that a hostile environment is one in which the changes in the external environment of the firm are perceived as unfavorable to the mission or outputs of the firm. This environment can be characterized, for example by tough competition in the market, low margins, oppressive governmental regulations and limited growth opportunities (Zahra et al., 1997) . Environmental hostility is regarded as one of the most important attributes for explaining strategic behaviours and outcomes (Elbanna, 2009) . Although there is little empirical research examining the impact of environmental hostility on organizational strategy, structures, innovation decision-making and organizational outcomes, previous research clearly points to its importance (Elbanna, 2009; Goll & Rasheed, 1997; Kotha & Nair, 1995; Wan & Hoskisson, 2003) . For example, Rajagopalan et al. (1993) argue that organizations in munificent environments are less likely to be penalised for poor decisions than those in hostile environments; thus, decision processes which are suited to munificent environments may be inappropriate for less munificent ones. Elbanna and Child (2007) and McArthur and Nystrom (1991) demonstrate that the level of environmental hostility-munificence was a significant predictor of the relationship between the strategy process and organizational outcomes. Miller and Friesen (1983) report a positive relationship between environmental hostility and the degree of analysis in the strategy process. The literature assumes that organizations facing high uncertainty and hostility in the environment will tend to be more market oriented (Lonial and Raju, 2001 ) to ease the negative influence on performance. Baum and Wally (2003) report that high environmental munificence positively relates to organizational performance in terms of growth and profitability. Therefore, to clarify this issue practically within the DRC context, we used a composite index to aggregate several environment indicators. Using an index, it is easier to analyze business environment dynamic and relate it to performance indicator. This is an advance on previous studies such us Morgan et al. (1993) and Jeffrey and Michael (1997) .
Sixteen (16) indicators summarized in eight (8) dimensions are used to construct the Hostility Business Environment Index (HBEI). All variables are selected from the World Bank Enterprise Survey (WBES) as followed:
-Infrastructure and services: as one of business environment constraint in developing countries and in DRC specially, this dimension takes into electricity (access, outages, cost…) and telecommunications aspects as viewed by firms' managers;
-Sales and supplies: sales and supplies constraints summarize transport problems, customs and trade regulations. The main idea is to know how and where the establishment makes its sales;
-Competition: this aspect of doing business constraints is interested in practices of competitors in the informal sector again the considered enterprise; -Land and permits: this dimension permits to evaluate how depth are access to land and getting permits problems in current operations of the establishment; -Crime: this dimension evaluates the severity of crime, theft and disorder in different obstacles to the current operations of this establishment. This aspect is more important in a post conflict setting like DRC;
International Journal of Business and Management Vol. 8, No. 10; -Finance: here the question is at which level access to finance, which includes availability and cost, interest rates, fees and collateral requirements contribute to the hostility of doing business environment;
-Business-government Relationship: mains problems between business and government concern tax rates, tax administration, business licensing and permits, political instability, corruption and Courts;
-Labor: how deep labor regulations and educated workforce inadequacy are in doing business constraints?
All theses constraints are quantified on an ordinal scale. If an issue poses a problem, the manager had to judge its severity as an obstacle on a four-point scale where: 0 = no obstacle 1 = minor obstacle 2 = moderate obstacle 3 = major obstacle 4 = very severe obstacle.
Using Nagar and Basu (2002) indexation methodology, the eight dimensions are aggregated in a Hostility Business Environment Index (HBEI). This methodology is based on principal component (PCA) analyze and is adapted to discrete variables (PCA-Polychoric) as suggested by Kolenikov and Angeles (2004) .
Thus, we transform the causal variables into their standardized form through equation (3), where is the arithmetic mean and is the standard deviation of observations on .
The covariance matrix of the standardized variables is, in fact, the correlation matrix adapted to discrete of the indicator variables (Kolenikov and Angeles, 2004) .
Let be the eigen values of in descending order of magnitude, and the corresponding eigen vectors be:
Then, the successive principal components are:
, with for 1, … ,
We define the Hostility Business Environment Index (HBEI) as a weighted average of successive principal components as:
Finally, the Hostility Business Environment Index (HBEI) computed is reduced to scale which fluctuate from 0 to 1 using the (5) equation.
Including all principal components in the index is advantageous (Krishnakumar and Nagar, 2008; Nagar and Basu, 2002) . In fact, the index accounts for total variation in all indicator variables. In addition, the obtained index can easily be expressed in different indicator variables. This last advantage allows us to quantify the weight of each business environment indicator in the index with a positive or a negative contribution. By so doing, the methodological tool used permits to go far than a simple principal components analysis.
Impact of Hostility Business Environment on Firms' Efficiency: Methodological Tools
The prevalent method in the literature to find the determinants of efficiency gaps among DMUs is by using Tobit regression analysis because the efficiency scores are censored at the maximum value of the efficiency scores (Ji and Lee, 2010 , Cook and Seiford, 2009 , Skeels and Vella, 1997 . Thus, we adopted the approach of Simar and Wilson (2007) to examine the exogenous factors, Hostility Business Environment Index and others control variables that affect firm efficiency scores.
Where ~ 0, , such that 1 , 1, , . is the intercept, is the residual value, is the Hostility Business Environment Index, and others control variables (corruption www.ccsenet.org/ijbm
International Journal of Business and Management Vol. 8, No. 10; practices, firms' size, firms' age, activities sector and firms' geographic localization) that we expected is related to the firms' efficiency score measured by . This analysis is completed by quantiles regression (Koenker and Hallock, 2001 ). The purpose is to evaluate the effect of the HBEI on different levels of firms' efficiency. The robustness of the model is checked by using interquantiles regression in the place of quantiles regression. All analyses are made by STATA 12.0 software.
Data, Sample Group and Descriptive Statistics
Data used in the sample come from the World Bank Enterprise Surveys (Note 4) available for Congo D.R. Two surveys were done, one in 2006 and other, five years later in 2010. The last wave (2010) was stretched on 464 firms against 445 in the first (2006) . 340 firms of the first wave are not observed in the second wave and 359 of the new wave (2010) were not observed in 2006. In the aim of to make comparison, only 105 firms founded in both of the two waves are here analyzed. This permits us to see haw performance indicator changed between the two waves inside the same firm. Manufacturing sector represents 54.29% of the final sample (105 firms) against 17.14% in retail sector, and 28.57% for other Services. Small enterprises (between 5 and 19 employees) represent 68.57% of the sample and medium (between 20 and 99 employees) and large (equal and more than 100 employees) enterprises, respectively 26.67% and 4.76%. Geographically, the same simple is distributed as followed: 79.05% in Kinshasa, 7.14% in Matadi, 7.14% in Lubumbashi and 6.67% in Kisangani. 
Business Environment and Firms' Efficiency in DRC: Empirical Evidence
After computing firms' inputs and outputs with STATA 12 software, we compare the firm efficiency levels by period (2006 and 2010) and by corruption practices. Secondly, the Hostility Business Environment Index (HBEI) is computed and the weight of each business environment indicator in the index quantified. Finally, the impact of HBEI on firms' efficiency is measured.
Firms' Efficiency Dynamic in Democratic Republic of Congo: What Has Been Changed Five Years after New Democratic Institutions?
After evaluating the firms' efficiency by Data Envelope Analysis (DEA) method, this section present its decomposition (by period and corruption practices) using mean-comparison test tool. [2006] [2007] [2008] [2009] [2010] . Five years after conflict in DRC, firms' efficiency rises from 0.0707 to 0.0742 over a scale spanning from 0 to 1. Analyses indicate that the variation (-0.0039) isn't statistically significant.
The decomposition of efficiency level by corruption practices reveals an interesting result: contrary to the beginning situation of democratic institutions in DRC (2006), five years after at the end of political term (2010), corrupt firms realized higher efficiency levels than those not corrupt. These results match Leff (2002) and Riley (2002) conclusions. Leff (2002) found that corruption brings an element of competition with its attendant pressure for efficiency to an underdeveloped economy. By allocating contracts to the highest bidder, it ensures only those able to pay the highest bribes, and thus the most efficient (because they have to muster capital required) survive. Riley (2002) makes similar conclusions in a study of the impact of corruption in developing countries that corruption simply reflects misadministration of government in general; a way to get around inefficient and cumbersome government bureaucracies. It is suggested that bribery can be an efficient way of negotiating otherwise over regulated, cumbersome and ineffective legal systems.
Business Environment Dynamic in DRC: Did Democratization Facilitate Doing Business?
In the table 3, we present the dynamic of business constraints weight in the Hostility Business Environment Index www.ccsenet.org/ijbm
International Journal of Business and Management Vol. 8, No. 10; (HBEI) from 2006 to 2010. In others terms, the democratization didn't lead to the improvement of the investment climate in DRC as the Hostility Business Environment Index (HBEI) rose from 0.4914 to 0.5765. The investment climate was deteriorated. The essential source of that variation was the complexity of Business and government relationship. Their weight in the index was 28.28% in 2006 against 57.09% in 2010. Generally, others obstacles decreased in weight for the same period, except infrastructures and services dimension which increased from 14.64% in 2006 to 18.20% in 2010. The following section aims to quantify the impact of this business environment deterioration on firms' efficiency.
The Effect of Hostility of Business Environment on Firms' Efficiency in DRC
First, we explain the firms' efficiency with Hostility Business Environment Index (HBEI), size, age and region of firm implantation. The strange impact of HBEI on efficiency brought us to control the model with the dummy variable relative to corruption practices. Outcomes of preliminary tests (collinearity detection, normality, Heteroskedasticity and omitted variables test) are provided in appendix 1, 2, 3 and 4. Their discussion allowed us to run robust retrogression. The table 4 summarizes the main findings.
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The results indicate that the hostility business environment index (HBEI) has positive impact on efficiency in DRC for the two waves of surveys (2006 & 2010) . The Analysis also reveals that marginal effect amplitude of "HBEI" doubled from 2006 to 2010 for the two models (1&2). These results indicate that five years after the democratic elections in RDC, the bad investment climate benefit more the businessmen than before.
After having controlled the model by introducing practice of corruption as a dummy variable, we realize that these results remain the same. However, we notice that the "corruption" variable has a negative effect on firms' Vol. 8, No. 10; efficiency in 2006, but paradoxically, the effect becomes positive (even the marginal effect is not statistically significant) in 2010 at the end of the political mandate. These conclusions are in accordance with those obtained previously by computing the HBEI. Indeed, during our recent investigation (2011), businesspeople admitted that they make money based on the public administration's disorders. These disorders encourage the development of informal practices such as contact with high political leaders. Corruption becomes an important mechanism used to overcome different barriers. In presence of these practices, fiscal charges supported by businessmen are less than these planned officially. In reality, the state is the first loser, because of the disorders are caused by the government.
Business environment hostility leads many firms to use corruption practices in order to survive in a constraining environment. In this view, the corruption practices appear as a rational behavior leading to better level of efficiency. This result meets previous studies which present corruption as a performance factor. Thus, effectives policies implemented to fight against corruption practices in DRC would pass by improvement of business environment. Indeed, the companies more affected by hostility of business environment are also the ones more implicated in corruption practices.
Even if the previous analyses showed that the hostility of business environment has a positive impact on firm efficiency, it is necessary to determine which companies are able to take advantage of this situation or not. So, we need to divide the simple in small homogenous groups and look over the previous findings. The outcomes of quantiles regression below (tables 5 and 6) will allow us to answer this question. The different quantiles (Q.10; Q.20; Q.30 and Q.95) were defined in reference to the form of the dependant variable distribution (firm efficiency). Computed by author from World Bank Enterprise Surveys.
The findings from quantiles regression (table 5) show that all the companies do not take advantage of the hostility of the business environment. In reality, only the most successful companies (highest Quantile: Q.95) profit from the increase in hostile business environment. The same firms are also the most involved in corruption practices. Once more, these analyses corroborate previous research (Leff, 2002 and Riley, 2002) on developing countries. An analysis of financial data from more than 9000 companies in 51 countries (Mironov, 2005) delivers similar results: residual corruption is positively correlated with capital accumulation and productivity growth in developing countries.
These empirical findings are consistent with the theory that corruption helps in overcoming inefficient barriers. Finally, the absence of more significant variables in interquantiles regression (table 6) indicates that our previous findings are robust. The Interquantiles distances do not hide significant information in our model.
Conclusion
The paper aimed to explore the link between business environment and firm efficiency in Democratic Republic of Congo (DRC) in its early the post-conflict period. Using the World Bank Enterprise Survey for 2006 and 2010 waves, the study aimed at determining whether during the considered period there was an improvement of the investment climate and business environment and, how the later affected firm's efficiency.
Based on the 105 firms observed in both waves, our econometric results indicate that five years after the conflict in DRC, the efficiency of firms did not rise significantly. The mean level of efficiency was 0.0725 over a scale spanning from 0 to 1. This score corresponding to 92.75% of inefficiency. Over the same period, Hostility Business Environment Index (HBEI) rose from 0.4914 to 0.5765 and this variation was mainly due to the www.ccsenet.org/ijbm
International Journal of Business and Management Vol. 8, No. 10; complexity of the relationship between business and the government. Finally, the study reveals a positive link between a hostility business environment and firm efficiency. Our findings indicate that the prevailing disorder benefits only to more efficient firms which are able to pay highest bribes and the State seems to be the first loser. Thus, effective policies against corruption practices in DRC would pass through the improvement of investment climate and business environment. Furthermore, given the uncertainties that corruption generates, it is likely to have additional effects on the way private firms do business. The corrupt firm may have a short run orientation. There are two reasons for this. First, firms involved in corruption may fear that those in power are vulnerable to overthrow because of their corruption and, in this case, a new regime may not honor the old one's commitments. Second, even if the current regime remains in power, firms' managers may still fear the imposition of arbitrary rules once investments are sunk. Therefore they are permanently under a threat of seeing their contract voided for political reasons or greed. In fact, having paid a bribe in the past, the firm is vulnerable to any kind of extortion in the future. Finally, the decrease of the level of corruption benefits to both the State and firms. Such a result supports the empirical evidence stating that improvement in education, more political rights and participation (democracy) have a depressing effect on corruption in a country.
Future extensions of the present paper would be oriented in two directions. First, by quantifying the loss that the State's bears due to the hostile business environment. This would highlight political leaders and policy-makers on the necessity of institutional reforms. Second, there is a necessity of focusing on the cost-benefit analysis of corruption with both short and long-run profit being taken into account. Beyond the economic rationality, ethical issues and corporate responsibility could be also discussed as important factors of firm's performance.
Appendix 1. Correlation matrix table
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (1)= efficiency 1.00
(2)= HBEI 0.14* 1.00 
